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Overview of Precision Approach (PA) Summary  
 
As part of the William J. Hughes Technical Center WAAS Test Team website (www.nstb.tc.faa.gov), the WAAS Web Application Portal allows you to view The 
Precision Approach (PA) Summary.  

The PA Summary portion of this website allows you to: 

• View all PA statistics for any dates you choose (up to 4 years in the past) 
• View: position errors, LPV and LPV200, AvCon failures, missed Geo navigation messages, IGP alerts and GUS alerts, glitch events, SQM alert trips and 

jumps, satellite PA availability, ionospheric errors, data outages, the OEI network, PA position errors, UDREIs and the KP index 

 The following graphic shows you how to navigate the website. First, click on “WAAS Web Application Portal” (See red arrow below). 
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http://www.nstb.tc.faa.gov/


Once you click on “WAAS Web Application Portal”, you come to the screen below. To access the PA Summary, click on “PA Summary” (See red arrow below). 
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This is the view you see once you click on PA Summary within the WAAS Web Application Portal. 
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Dates 
Notice we can view the last 5 days (See #1 below) or we can click on the down arrow next to “Please Select Date” to pick a different date (See #2 below). These 
dates show the number of weeks that have elapsed since the GSP epoch date of Sunday, January 6, 1980, which was week 0. Sunday is defined as the start of a 
week and is always day 0; Monday is day 1; Tuesday is 2 and so on.  
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We are able to view the PA Summary Report as far back as Week 1564 Day 5 or January 1, 2010. This is set by the WAAS team and can be changed as needed. 
Please note: You must pick a date in order to populate the data fields.  
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Position Errors 
Once you choose a date, the following screen will appear. In this case, we chose Week 1781 Day 2: (25-Feb-2014). This means it is from a Tuesday 1,781 weeks 
since the GPS epoch (See the red arrow below). Also, by default, we are in the Position Errors tab (See green box below). Position Errors show receiver specific 
errors. These are errors in with the position solution tool is in PA mode. PA mode is defined as all the corrections being processed regardless of protection level. 
The position solution tool is used to calculate the horizontal and vertical errors for each receiver location.  National Satellite Test Bed (NSTB) and WAAS 
reference station receivers are included in the position errors tab.  For the WAAS receivers, position errors are calculated for all three receivers at the site but 
only one of those receivers is shown. 
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Notice the chosen date shows up in three areas (See red boxes below). 
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As stated earlier, position errors show receiver specific errors. In the first box, we are seeing the Statistic followed by the Vertical and Horizontal Statistic. These 
errors are given in meters. 

The Maximum Ratio row shows the largest ratio of the vertical or horizontal error to the vertical or horizontal protection level. 
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The second box in the Position Errors tab shows us all of the receivers including the receiver number, ID, Location, Horizontal Max (HPL), Horizontal Ratio (Horz 
Ratio), Vertical Max (VPL) and Vertical Ratio (Vert Ratio). The orange highlighted boxes are exceeding thresholds (See red arrow below).The receiver number 
(RCVR) is a number used to uniquely identify each receiver.  The ID is the hex representation of the receiver number.  

The Horz or Vert Max (HPL or VPL) column shows the horizontal or vertical position error and the HPL or VPL at that time in parentheses.  The Horz or Vert Ratio 
column shows the ratio of the position error to the protection level.  By default the maximum error and ratio for the day are shown.  However, you can see the 
95%, 99%, 99.99%, mean, or standard deviation by clicking the appropriate button. 
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If you click on the “View High Error/Ratio Times” box at the bottom of the screen, the data for the Times of High Errors/Ratios (GPS TOW (GMT Time)) will 
appear as a blue box. You can also hide this box again by clicking on the “Hide High Error/Ratio Times” box. Notice the box changes back to the “View High 
Error/Ratio Times” box (See arrow below). 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12 



Notes regarding WAAS performance for each day are located in the yellow box at the bottom of the screen. To see all of this information, you must use the scroll 
bar to the right of the yellow box (if it is available) or click, hold and drag the lower right corner of the box to resize (See red arrow below). 

This information box is shown in each tab of the PA Summary web page. 

 

 

 

 

Below is the same box after we resized it using the click, hold and drag method. Notice, the scroll bar disappeared once all the information was visible. 
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LPV Coverage 
 

Next, we will look at LPV coverage. To see the LPV coverage, click on the LPV link to view the actual map for this day (See thick, red arrow below). 
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When you click on LPV link, the LPV map will look similar to this map below.  LPV Coverage Areas are divided into the three regions: 

• Alaska – outlined by the yellow line 
• The Contiguous United States (CONUS) – also outlined in yellow 
• Canada – outlined in blue 

The LPV coverage for North America is divided into percentage by region. The HPL and VPL is calculated at a 1 degree grid spacing to determine if WAAS LPV 
service is available at each of these grid points.  Adding up the availability of each grid point over a 24 hour period in a region determines the availability of 
WAAS LPV service in that region. 

In the table within the diagram, notice the third line. This has the same information as the information in the link you clicked.  WAAS LPV was available 99% of 
the time in 100% of the area covered in CONUS, in 97.66% of the area covered in Alaska, and in 83.28% of the area covered in Canada (See red arrow below). 
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 The LPV Color Scale 

The color scale shows the percent of WAAS LPV Coverage.  

 

 
 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

The brown end of the spectrum indicates high WAAS LPV 
Coverage,  1 = 100% Coverage 
 

The blue color shows a much lower WAAS LPV coverage.  
The bottom of the scale is showing 0.85, or 85% Coverage 
The white area in the plot indicates WAAS LPV Coverage of 
<85%. 
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LPV 200 Coverage 
 

To see the LPV200 coverage, click on the link to view the map for this day (See thick red arrow below).  
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When you click on LPV200 link, the map LPV200 map will look similar to this map below. LPV 200 Coverage Areas are divided into three regions: 

• Alaska – outlined by the yellow line 
• The Contiguous United States (CONUS) – also outlined in yellow 
• Canada – outlined in blue 

The LPV 200 coverage for North America is divided into percentage by region. The HPL and VPL is calculated at a 1 degree grid spacing to determine if WAAS LPV 
200 service is available at each of these grid points.  Adding up the availability of each grid point over a 24 hour period in a region determines the availability of 
WAAS LPV 200 service in that region. 

In the table within the diagram, notice the third line. This has the same information as the information in the link you clicked.  WAAS LPV was available 99% of 
the time in 99.40% of the area covered in CONUS, in 88.31% of the area covered in Alaska and in 64.14% of the area covered in Canada (See red arrow below). 
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The LPV200 Color Scale 

The color scale shows the percent of WAAS LPV200 Coverage.  

 

The brown end of the spectrum indicates high WAAS 
LPV200 Coverage,  1 = 100% Coverage 
 

The blue color shows a much lower WAAS LPV200 coverage.  
The bottom of the scale is showing 0.85, or 85% Coverage 
The white area in the plot indicates WAAS LPV Coverage of 
<85%. 
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Total Area Covered 
 

To see the Total Area Covered over a few days, click on Total Area Covered (See thick, red arrow below). 
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Total Area Covered shows the Total Area covered for LPV and LPV 200.  The total area covered is shown in square kilometers and includes the CONUS, Alaska, 
and Canada regions.  The blue line indicates the number of square kilometers covered with 99% availability and the yellow line shows the number of square 
kilometers covered with 100% availability. 
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Alert Explorer 
Click on View Alert Explorer for Current Day (See red arrow below). 

 

 

 

 

 

Once you click on View Alert Explorer for Current Day, you will see a screen similar to this one: 
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Here Alert Explorer is showing us default dates, which you can change using the calendars to either side of the Start and End Time (See #1 below). The Alert 
types are highlighted below (See #2 below). By default, all boxes are checked initially. To uncheck one or more, simply uncheck them and re-click the green 
“View Alerts Between Dates” Box. You can also zoom in closer within the Gantt chart (See #3 below). Simply left-click your mouse and drag and draw a box 
around the area you would like a closer look at and release.  To go back to the original view, double-click anywhere inside the chart. 
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Here is the Alert Explorer using different dates. We are looking at 2/24/14 00:00 to 2/28/14 00:00. Both #1 and #2 below show the dates selected. #3 is showing 
us that there was more maintenance and more faults over this expanded period of time. 
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If you click on slide calendars up, you will see more of the Gantt graph.   

 

 

 

After sliding the calendars up, the chart is more readable. (See below) To view the calendars once again, click on “slide Calendars down” (See red arrow below). 
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To view the same information in a table, click on “Tabular View” (See thick red arrow below). The table shows the Alerts including: the Start time of the alert, 
End time, Type, Start Time (in absolute time of week), Duration, Short Name (site abbreviation), Site Name, Host Name (a code for each WAAS reference station 
receiver), Prev Mode, Alert Mode and End Mode. 
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Clicking on any of the blue highlighted words in the table will open a box that further describes the fault details (See red arrow below). 

To close this dialog box and return to Alert Explorer, click on the “x” in the top right corner of the box (See small red box). 
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Clicking on “Create Shareable Link” will bring up this screen. From here you can save and share the link to this particular page. To close this dialog box and return 
to Alert Explorer, click on the “x” in the top right corner of the box (See small red box below). 
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Here is a portion of the screen you would see if you clicked on “View Begin State.”  The top box shows the GUS, or Geostationary Uplink Station information. 
Notice the table lists the mode, short name and long name for the GUS.   The “Begin State” for each entry in the table is that site’s state at the beginning of the 
time period chosen.  Also, the last time the state was changed for a particular site is shown in the second column of the table. 
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Here is a portion of the screen you would see if you clicked on “View End State.”  We are viewing the System Status at the end of our chosen dates. 
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AVCON 
 

Here we are looking at data for Week 1781 Day 6, or March 1, 2014 (See #1 below). 

We clicked the Availability Continuity, or “AVCON”, tab (See #2 below).  AvCon is receiver availability taking into account the continuity of actual outages. This 
page shows tables for both LPV AvCon and LPV200 AvCon. 

LPV must have a VPL <50 meters and the HPL <40 meters, while LPV200 must have the VPL <35 meters and the HPL <40 meters horizontal. 

The boxes are highlighted in orange if the receiver does not meet its thresholds. If it exceeds the number of outages or drops below the expected AvCon, it will 
be highlighted.  For example, in LPV AvCon (See #3 below), the Mauna Loa receiver’s b-thread is highlighted due to the receiver exceeding the number of 
outages 3:2. San Juan did not exceed the number of outages at 5:8, but it did drop below the expected AvCon of 0.1191. 

These thresholds are computed every 30 days to reflect dynamic variables for each receiver, such as GPS constellation changes or changes to the WAAS. When 
analyzing data for a particular day, the receiver will be compared to the threshold for the time period of the selected day only. 

#4 shows the same data with regards to LPV200. The blue box beneath #4 shows the LPV200 data in GMT Time of Week (GPS TOW) and GMT Time in 
parenthesis, along with the outage duration in seconds. 

The blue box (#5 below) shows both the start time and end time of LPV AvCon Failures in GMT Time of Week (GPS TOW) and GMT Time in parenthesis, along 
with the outage duration in seconds. 
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This is a screen shot and continuation from the screen show above. Below, the red box highlights the LP AvCon along with outages and AvCon numbers. The blue 
boxes below this show the start and end time of all outages along with the outage duration for all affected receivers.  LP must have the HPL < 40 meters.  There 
is no vertical component to LP. 
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Geo Nav Messages 
Here we are looking at January 17, 2014 (See #1 below). We clicked on the “Geo Nav Messages” tab (See #2 below). The table is a list of any missed messages 
from Geostationary satellites 133, 135 and 138. We receive messages from these receivers every second.  The Time Out and Time In is given in GPS Time of 
Week (GPS TOW) and GMT Time in parenthesis. The number of missed seconds, number of transmitted message type 0’s, the time back to PA Mode, seconds 
not in PA mode and a description is given for each missed message. PA Mode refers to a state in which a user would be able to conduct a Precision Approach.  
Note: Usually when 4 or 5 seconds are missed, it is due to a manual switchover. A number over 10 seconds normally means the GUS, or uplink station, faulted. 
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SubSystem Alerts 
The date for this information is located beneath “PA Summary Report”.  Here we are looking at January 17, 2014 (See #1 below). 

The SubSystem Alert tab is open (#2 below). This tab shows the same information as Alert Explorer. The GUS Alerts listed in the table show the Geostationary 
satellite number(s) and name; the time of week the alert started and ended along with the duration in seconds (#3 below).  

A description of the alerts is also included: 
• IGP alerts refer to when certain IGPs go to 45 meters.  The IGPs chosen are those in the CONUS and Alaska regions. 
• Selected Source alerts refer to when the C&V selected source of a GUS is changed. 
• CnV alerts refer to when one of the C&Vs changes mode. 
• IGP, Selected Source, and CnV alerts are rare. 
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SV/T6 Alerts 
The SV Alerts tab is open (#2 below) to February 23, 2014 (See #1 below). Originating from Geostationary  satellites, SV alerts inform us when a satellite’s  User 
Differential Range Error (UDREI) is changing and WAAS transmits at least 4 consecutive messages to ensure a user received the alert. The Geostationary satellites 
133, 135 and 138 are listed separately in the tables below (See #3 below).  

The columns include: the PRN number that shows which satellite the alert refers to; the time in GPS Time of Week (GPS TOW) and GMT Time in parenthesis; the 
number of seconds it took to get back into PA mode; the number of seconds not in PA mode; the UDREI change (previous-current); the message type and # of 
messages received in a row; the time the UDREi for the noted satellite was last in PA mode in GPS TOW, and the severity of the glitch.  Glitches are defined in the 
Glitch Events tab. 

In the UDREI column, if the number is 12 or 13, the satellite is in NPA mode only. If the UDREi is >13, satellite is in the Not Monitored or Do Not Use (DNU) state. 
A number <12 indicates a satellite is in PA mode.  
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Glitch Events 
 
The “Glitch Events” tab, open (#2 below) to March 23, 2014 (See #1 below), shows us specific satellites that exhibit abnormal operation, from the point of view 
of the WAAS reference station receivers.  Below, both Satellite 4 and 2 had glitches. The Glitch Severity key indicates which events caused the glitch. Glitch 
Severity ranges from 0-3, with 0 showing receiver tracking was limited due to > 14 satellites visible and 3 indicating more than just SQM was affected and all 
receivers lost track of a satellite.  The reference to SQM is for a receiver that is not outputting SQM data but is outputting L1 and L2 data.  The Glitch Stat Failure 
column shows the number of receivers that are not providing L1, L2, or SQM data out of how many receivers should be transmitting this data. To see the 
information in a graph, click on the light orange “View Glitch Chart” box.  
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When we click on the “View Glitch Chart” button, the default dates are for one month prior to the date we are viewing. We can change these dates (See red 
arrow below). The newly input dates must be in the format indicated. 

 

 

 

 

38 



  
Below is the screen once we click on the green “Go” button.  Here we have a graph of the varying magnitude of glitches that occurred. Glitches are degradations 
in the signal that can cause WAAS receivers to lose track of the GPS signal. The dots indicate the severity of the glitch events. As the key code says on the top of 
the chart: 

• Severity 1 = Green dots that indicate that a significant number of receivers- but not all receivers- lost track of the satellite. 
• Severity 2 = Blue dots indicate that only Signal Quality Monitoring (SQM) was affected and all receivers lost track. 
• Severity 3 =Red dots indicate more than just SQM was affected and all receivers lost track. 
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View Glitch Event Details 
 
When clicking on the “View Glitch Event Details” box, a new table shows the satellite, its type, the start and end time, along with the duration in seconds. Here is 
an example from March 23, 1014. 
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SQM Data 
The next tab is the Signal Quality Monitoring (SQM) data tab (See red arrow below). SQM Alerts show any anomalies in the GPS satellite signal. An SQM Alert 
Trip shows any trips of the reported by the Technical Center SQM tool. This rarely happens. A SQM Alert Jump shows when SQM increases but it is not 
necessarily a trip (See #1 below). 

Daily Max Trip Ratio shows the max ratio per satellite over a 24 hour period. PRN Bias Daily Average Trend shows the four-month trend (#2 below).  Both of 
those links show data from the Technical Center SQM tool, not the operational WAAS. 

 

 

 

41 



In SQM Alerts, when we press on Daily Max Trip Ratio (PRN Bias/Threshold Ratio Plot), we see the max ratio per satellite over a 24 hour period. PRN Bias is the 
overall estimated deformation per satellite across receivers. The Max Trip Ratio combines information from the satellite together and computes a threshold. The 
Ratio of PRN Bias ÷ the threshold should be <1. Below are the four detection matrix (DM) graphs that determine the SQM in all 4 metrics.
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In SQM Alerts, when we press on PRN Bias Daily Average Trend, a PDF of PRN Bias opens showing a 4 month trend per satellite. While the diagrams below 
depict only information from PRN 1 and PRN 2, in actuality the pdf shows info for all 32 satellites in the WAAS system.  The X axis indicates the date while the Y 
axis shows the daily average of the PRN Bias. 

The 4 different Detection Matrices (DM) are shown using different colors:  
 Red= DM1 
 Green = DM2 
 Blue = DM3 
 Black =DM4 
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Range Errors   
The Range Error tab (#1 below) shows satellite unboundings (See #2 below). These are specific per satellite per receiver. Range Errors include: clock, 
trophospheric or ionospheric  errors.  Unboundings occur when the UDRE does not bound the satellite range error. 

#3 shows the Satellite PA availability.  The percentage availability in the first column is based on the expected UDREi of the satellite. 

#4 shows NPA availability of GEO 133.  This GEO is never in PA mode so its UDREi never gets below 12.  This shows the percent of the day that it was an NPA 
quality ranging GEO. UDREI_12_AVAIL  shows the percent of the day it was in a UDREI of 12.  

#5 shows the max range error for each satellite per receiver per satellite.  The highlighted box shows the maximum range error for each receiver. 
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At the bottom of the Range Error tab, you can push the “Push to See Range Trends” button (See red arrow below) to open graphs similar to the one below. This 
is a screen shot of a portion of the page. Here we can see the Washington D.C. range errors (in meters) for satellites 1- 14. In actuality, the webpage will show 
satellites 1-32 along with Geostationary satellites, all indicated by their own colored line in the graphs. 
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Iono Errors 
This is the ionospheric portion of the range error. The satellites are listed in the first column. The other columns are the ionospheric errors in meters for the 
noted receivers.  The highest ionospheric error of each receiver is highlighted.  
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Data Outages 
The Data Outages tab shows us the number of seconds we did not receive data for a particular receiver. The top box shows the outage totals while the bottom 
box shows the times for each outage. Only outages >3 seconds are recorded in the bottom box. The bottom box also shows the Time Out and Time In in GPS 
Time of Week (GPS TOW) and GMT Time in parenthesis.  Arcata in the bottom box is showing 86,400 seconds of continuous outage, which equals the entire day. 

Please note: For the WAAS sites, one string from each WAAS reference station is chosen and shown in this tab.  The NSTB sites have only one string unless noted 
with a suffix of –a, -b, etc. 
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OEI Network  
The diagram below shows a portion of the Operational External Interface (OEI) Network Screen. These show outages from receivers for ALL threads.  The OEI 
server obtains identical information from 2 rings of data for each receiver: 

 NET_RING1 shows how many seconds were missing on the Ring 1 network. 
 NET_RING2 shows how many seconds were missing on Ring 2 network. 
 NET_MISSING is a merged file showing seconds that were missing from both Ring 1 and Ring 2 at the same time.  
 DC_MISSING is the number of seconds that data is missing  for data collection.  Both NET_MISSING and  DC_MISSING should match. 

The orange highlights anything that is missing data from that particular receiver or if the last 2 columns do not match. 
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PRN138 L1SNR 
Here is a partial screen shot of PRN138 L1 Signal to Noise Ratio (L1SNR) in decibels, as reported by the WAAS receiver (See #1 below). This page is meant to 
determine if the signal power received at various reference stations from the WAAS GEO 138 differs from a normal level.  A significant difference could be an 
indication of Radio Frequency Interference (RFI).  The table lists receivers in the first column followed by the receiver’s location, the signal to noise average, 
minimum and maximum columns.  

The box labeled #2 is normally at the bottom of the PRN138 L1SNR screen. This box shows the drop in L1SNR. If the signal to noise drops >6 decibels, the signal 
was possibly interrupted by RFI. The orange highlighted boxes show the minimum L1SNR >9db subtracted from the average or the length of time exceeded 300 
seconds.  Note that when there is a GUS switchover for PRN 138 all the receivers that track that GEO will be listed in box #2.  GUS switchovers are listed in the 
Alert Explorer. 
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PA Position Errors 
 

Unlike the Position Error tab which shows position errors when LPV service is available, the PA Position Errors tab shows the position errors when the receivers 
are out of LPV service. The table below shows Position errors when the HPL is > 40 meters and/or the VPL is > 50 meters.  Errors are listed when the tool is in PA 
mode.  Also, the 95%, 99%, 99.99%, maximum, mean, and standard deviation can be displayed by choosing the appropriate button. 
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Edits  
 

These edits are entered manually when a receiver malfunctions. Below, the edit ID, start and stop time of week and comments are listed in the table, followed 
by the flag. You can view automatic edits by pressing the orange “View Automatic Edits” button at the bottom of the screen.  Thresholds have been established 
in the evaluation software to determine when automatic editing (i.e. removal) of data should occur.  The purpose of this website is to measure the performance 
of WAAS.  When one of the tools (i.e. receivers) that is used to measure performance malfunctions the date from that tool is removed from the results. 

In the Flag column, a 0 means the edit was not done and 1 means the edit was completed. Any edits that are not done (i.e. have a flag of 0) will be done at a 
later time. 
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When you click on the “View Automatic Edits” button, you can view all the edits. Below is a partial table from the website.  

Listed in this table are: the receiver, time of week (TOW), Nav mode, number of satellites that were valid, the HPL, VPL, Flag and Geostationary satellite number. 

Here the number listed under Flag shows us how many satellites discarded from the solution. If VPL is > 50 or HPL is > 40, the data is automatically edited out of 
the statistics. 
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View UDREIs 
 

To view UDREIs for this day, click on “View URDEIs” in the top right corner of the PA Summary (See red arrow). 
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The User Differential Range Errors (UDREis) are shown per satellite per hour for a 24 hour period. The image below depicts only two satellites, PRN 1 and PRN 2. 
In actuality, satellites 1-32 along with all Geostationary satellites 133, 135 and 138 are shown.  Notice the date is shown and default Geostationary satellite Geo 
138 is checked. The GEO means that the UDREi corrections are shown for that GEO.  The green line indicates the expected UDREIs and the red shows the actual 
UDREi’s. Note too that the lowest UDREi shown is 7, even though the UDREi can get lower. 

The UDREi transmitted from different GEO satellites can be viewed by checking the box next to the GEO PRN number.  Also, different dates can be entered to 
look at the UDREi charts for different days.  The entered date must be in the DD-MM-YYYY format.  A calendar does pop up when the Enter Date box is clicked. 
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View IGPs By Region and Max KP Index 
 

Both Ionospheric Grid Point Status (IGPs) and the K-index (Kp) relate to ionospheric effects on the GPS signals. The Kp Index is a calculation based on 
disturbances in the earth’s magnetic field with regards to a geomagnetic storm with a range of 0-9. 1 is calm while 5 or more indicates high ionospheric activity.  
In this example the Kp index is at 4. To select a Kp plot, click on “Max KP Index for today: 4” (See red arrow below). 

 
 
 
 
 
 
 
 
Next, select the year, plots, Kp file and appropriate gif file. In the example below, we chose “2014, “2014_plots,” “Kp,” and “20140717.” The table for 
07/17/2014 is displayed. 

Please note: we can only go as far back as 1996 for Kp Index files. 
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